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(http://cjournal homepage: www.elsevier.com/locate/wriEditorialIntegrated water management in the chemical industry (E4Water)Water is a key pan-European concern for industry. Despite the vast amount of water on the planet scare fresh water
resources or water stress of aquatic ecosystems are up-to-date in Europe and the world. They are the result of environ-
mental, political, economic, and social forces. Europe is confronted with urgent challenges related to water: adapting to
climate change, including mitigation of floods and droughts risks, reaching good status of surface water, ensuring availability
of water to deliver multiple benefits to nature and to the economy. In view of the requirements of water related policies,
eco-efficient and sustainable industrial water management is considered to be one of the main strategies for environmental
protection in many European countries.
The chemical industry is a keystone of the European economy. It converts raw materials into thousands of different
products and is both a major water user and a solution provider for the key strategic European process industry sectors such
as mining, industrial biotechnology, health, food, electronic, pulp and paper and energy. The chemical industry offers sig-
nificant potential for increasing eco-efficiency in industrial water management also for other industrial sectors.
How to come to an economically and ecologically efficient water management in the European chemical industry? How
to realize an integrated industrial water management approach? These issues were focused in the FP7 EU project “E4Water”
that closes in April 2016 after 4 years of work.
A sustainable integrated water system is essential for an efficient water management in chemical and process industries.
Integrated management considers interactions, interdependencies and synergy potentials between different measures of
water use and water/wastewater treatment in and across various scales. It concerns measures directly linked with single
production processes as well as measures and cooperation that go far beyond one industrial unit or even site (e.g. neigh-
borhood industrial sites, municipal wastewater treatment units, water resources management institutions up to catchment
scale). To come to an integrated water management the technology options are getting manifold.
Primary contribution of E4Water includes a paradigm shift in chemical industry to create a breakthrough in industrial
water treatment and management. The project has addressed crucial process industry needs to overcome bottle necks and
barriers for an integrated and energy efficient water management. International partners, namely industry stakeholders,
research partners and end users, dealt with reduction of water use, wastewater production and energy use in the chemical
industry with the objective of more eco-efficiency and sustainability. Particularly the societal, environmental and economic
challenges were on focus where innovative solutions are needed to uncouple growth from water use.
E4Water has built on state-of-the-art and new basic R&D concepts. Their realization, improvement, utilization and va-
lidation, with the compromise of early industrial adapters, are clearly innovative. E4Water has realized this by.
 developing and testing innovative materials, process technologies, tools and methodologies for an integrated water
management,
 providing an open innovation approach for testing E4Water developments with respect to other industries,
 implementing and validating the developments in 6 industrial case studies, representing critical problems for the che-
mical industry and other process industries,
 implementing improved tools for process efficiency optimization, linking water processes with production processes- and
eco-efficiency assessment.
Fig. 1 shows the E4Water concept that was following an integrated, multi-disciplinary and holistic approach in different
industrial scales and across sectors. The six study cases (CS) were designed to ensure and demonstrate the relevance of the
E4Water approach to the chemical industry:x.doi.org/10.1016/j.wri.2016.05.002
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Fig. 1. The E4Water concept, following an integrated, multi-disciplinary and holistic approach in different industrial scales and across sectors. The dashed
lines indicate the impact by E4Water, CS (¼case study) indicate where on site industrial pilot testing and demonstration are focused on, the number allows
their identification.
Editorial / Water Resources and Industry 14 (2016) 1–22 The chemical site of case study 1 (CS1) is located in the coastal area of the Netherlands. Due to shortage of fresh water the
partners were working on facilitating the use of reclaimed water in industrial water management process. For this a “Mild
Desalination” concept was developed.
 The case study 2 (CS2) is located in the Port of Antwerp (Belgium), a multi-company site. Due to pressure on fresh water
resources and regulatory demands for waste water, water reuse and identification of synergies are of interest. For this
approach an “Industrial experimental Garden” was developed and synergy effects with a neighbor company were made
possible.
 The coastal area of northern Spain with small river basin facing periodical water shortages. Case study 3 (CS3) has focused
on ensuring process continuation by closing the water loop and minimizing fresh water use.
 Case study 4 (CS4) dealt with recycling of wash water streams that incurred in the production process of household
chemicals. Innovative ways to enhance in-process water loop closure by integrating biocidal with wastewater treatment
technologies were on focus.
 In case study 5 (CS5) an integrated waste water management on a petrochemical site in northern France was elaborated.
Optimization of water management and the further treatment of concentrates were on focus.
 Case study 6 (CS6) is located at an industrial symbiosis site in Denmark. Focus is to develop innovative symbiotic
treatment concepts for high-loaded organic waste water streams coming from industrial fermentation processes by
creating added value.
The case studies were chosen as prototypical examples for generic challenges in these fields in order to show the
generality and broad impact of the E4Water concept. The work was supported by a policy framework analysis, to ensure
later regulatory compliance. Further modeling and assessment tools have provided an important information basis for
industrial decision making.
The results were elaborated in close cooperation between developer and provider of water treatment technologies and
the process/chemical industry. It is clearly shown that individual solutions are needed for the optimization of an integrated
water management. Especially in water scarcity regions (quantitative/qualitative) individual solutions improve the com-
petitiveness of companies.
E4Water provides a toolbox with technical solutions and concepts that support the European chemical industry but also
other European industry sectors regarding approach and solutions for an integrated water management. The im-
plementation of E4Water developments help to decouple the increase of industrial production from the use of water, natural
resources and energy. The outcome of E4Water strengthens both, the leadership of the European Water Technology Industry
and of European Process Industries in the global competition.
This Water Resources and Industry special issue provides you with several results out of E4Water. If you are interested in
more information please visit the project website (www.e4water.eu) or directly contact coordination team (track@dechema.
de, jungfer@dechema.de).
